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(57) Abstract: A calculation apparatus and an image processing apparatus capable of performing 

IX of calculators (alder, multiplier, multiplier/adder) (OP1 to OP8) and a connect.cn c.rcmt ^JPW^*£? 
£Sr file (201 1) and the calculators (OP) and capable of modifying electrical connections with the calculators (OP1 to OPS). 
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ycDT-zmmfD^j- tmmz, mm^mc i FM$^wt#N i fmt» 

m^mm-r^z\tt^mtr^o 
mz, ®i7~eii 9\zmmm^xm^nmm(Dm2<Dmn^mz-o^xnm 

t, mfez>WiW*mmLTmft't%m&. mi 7\z^t^o\z, mwitmw2 
mmmmzmuTzmm (&witun2(Dmm&m) j^ds, 
z.om, mw®&tmm®&m±\z\tm£zmmzft?%?~?j)mm\zft& 

-rtnmis 2 »t 3 £ sti? 3 \zm? z mm \z® v w *> 0 > mt o 
mv(Dmw2\zttT%mwtfJE%\zftt>nte^mmtf$)Z>o 

znizttmvtcmftmMmommMz&Wim^z, 

zom^s mi 8£5rrj;5fc, &mwmoi>\ztttz>MW®&3 0 2«, ^ 

(^»jit#) cDsci, wzft5s<%fflw\zM?zim cAummm ni 

FMt> ^lC^fr1-^^S^'JT?>^fe<D'lf$g cAWtimm ndsc™ 
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«cds cT*$ns«j|c^-rst>©T?**2:i:*««»jsnfe»'&s fi^ntr 

n^WIPiiNIFM, &IWJ1**NDSCT*SiM.*. 

02OH 0 1«()5III2 0 12 1 Sf-^/U B S <hMfo 

5m#7-f >lC«fc 0 3^©JRIffflJ2 0 1 2 2-2 0 1 2 4 *M5aica?3Hlbfc*J* 

&;f-r£*fi?2§:A-;v2 o 1 2®7yt:>mt0 , r*4. 

gKHtffi2 0121 A, 2012 2 A#B 5 
0121 A, 2012 2B©8&JM§OP 2~OP 7 3 Xfi 1 ffl*©i^fL 
fcfc, 0 2 Ottt, HiS©ffi*Mfe0&«K ^#^2 0 1 2 3, 2 0 1 2 4ttf 
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02 111 ttffc^jsK^OIHIEfcJfrSx-^^n-HT**. 
Yl = (IL-Nl) x|Kdx|Cd - (2) 

±ES; (2) T ( I L • N I ) fcM£* I L<hN I <£>F«T& D * ^T^* 

(IL-Nl) =lLxXN|x+|LyXN|y+|LzXN|z 

- (3) 

£(Dm* I Kd, I Cd<D&&J&frm<Dm(D&*iZttLTmVTlktbZ>o 
(IL-Nl) $Di^<t> &<D 3 JSfiRGB (r gb) fcOV^TltlfcfiiS 
#£^1^2 0 1 2 2~2 0 1 2 4TfHrT3. 

Y I r =DX ( | Kd r x | Cd r) 

Y I g = DX ( | KdgX | Cdg) 

Y I b = DX ( | Kd b X | Cd b) 

±l3©0OT«s &m&&2 0121 A~ 121 2 4A0ll~|3©Xf-y 

^m\Z\t, m&W>2 0 1 2 1 Afc&V^T, LMtfNOxlS^Lx, Nx*« 
^ISOPl^A^^nT^^n, c0|»Lx - NxM^OP2t 
A^£tl3 0 fcJM&OP2fc«, L^NCytty, Ny^AASnti 
JfStU E0D*JMS*Ly • NyCffSOP lOiiilLx - Nx#in3¥£ 
n. £<Dflnl?f£ll (Lx • Nx + Ly • Ny) #8*JM§0 P 3 teA*Stta. X 
JM*OP3fctt, LM«N0z^Ly, Nz^AA$nTfI$n, HOId 
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z • nz fcftjMsop loifis (lx-nx + ly-ny) mm 

£tU JKOjDJMSH (Lx • Nx + Ly • Ny + L z • Nz) t)m<DmMM2 0 
122 A, 20123 A, 2 0 1 2 4 Afdtil^ £frU ^n^n&M#gB 2 0 1 2 
2A, 2 0 1 2 3A, 2 0 1 2 4 AO^tlOP 3 fcA^tlSo 

^#g|5 2 0 1 2 2 AK*iV>Tte, Mbfetf>fi(7>rj&#Cd r i^Cr^ 
Kdr^|t|§OPlM$nTSI$n, JKPIHIMg^Cd r -Kdr^I 
HigOP 3KlA#£nSo iMOP 3\Z\mW&2 0 12 1 A0MOP3 
OtB^ (Lx-Nx+Ly-Ny+Lz - Nz) ^A#£ftT&i^ II^OP 
l£>fctt;bCd r • Kd rtfimnznTMmYOrJ&frYrtftkJ&Zn. Vz?7, 

^yr^)V2 o l l \z&t}tsnz> 0 

m&ffi2 0 1 2 3 AK&V^TteU iMOfiO g d g g 

Kdg^Hlt^oP 1 £A#£ftTflll?$n, rOiffiCdg • Kdg^i 

nmop 3\zAijztiz> 0 mn^opz\z\mnm2 o 1 2 1 ao^ip^op 3 

(Dttill. (Lx-Nx+Ly-Ny+Lz - Nz) ^x^^tlT^D, iMOP 
l©ai^Cdg • Kdgt«$tlTSSY©g^YgM§tl, 1^7. 

^7t<ji/2 0 1 1 cai*$n§. 

^1^2 0 1 2 4 ACi:i3V>Tte> &fi:fttf)£tf) b/&#C d b tK®m<D b 
Kdb^^ggoP HzAiJ^tiXmn^n. uCtl^Cdb • Kdb^i 
I^OP3 £A#£*l3o ?t#l§OP 3 t«^SB2 0 12 1 AO^#g§OP 3 
(DW^J (Lx-Nx+Ly-Ny+Lz - Nz) /^A#£ftT&D> il^OP 
l©tH*Cdb • Kdbi^if$tlTiSIY0b^Yb«$n, Vi?7s 

^77<;i/2 oil jcm^snso 
^{c, -o(DmM®&fflttz&^T, mnmmom^unmm^z'o^x, 022 

&£tf®2 3^H5g#^T^0J1-?>o 

m8<D&m®feMCCN%m\ZM®t %o 
tf, y^TU<E>r, g, b^Pr, Pg, P b *$L$LtZ>m&\Z\t, V 
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©rMAMr^SMOP IteArtStU ^7^f V'J^J7-©g^PCgi 
7>t*I>h©g^AMg^OTOP 2£A7J$ft> ^7-fTU*7-©b 
^PCbt7>tfI>h0b^AMb^«OP31:A*$tl, &i£lf£^ 

opi, op 2, op s^^^^i/^x^^r^^a o l lfci&m^nsJ; 

5\Z&~tU??<DmmSftt>tl%o ffiOPl, OP2, OP3££ 

fit, il^SlOP 1 Jc&V>T, 7°7^7'J^7-0r^PCrt7>k*X 
>h(Dr ^AM r ^jjp^$n> eKDilP^^MP C r + AM r #P r t \^XVV 

^^77^fjk2 0iif:fii$ti§ o nmz, mnmo? 2\z&^x, 
'j*7-og^pcgt7>ifx>h©g ft a m g mm s n> c <Dtmm 
iPcg+AMg^p g tiTi/^^77-f^2 o i i\z&mzn%, mwm 

O P 3 (C^^T> 7°7'fTU7>7-0b^PCbt7>t'X>h0b^AM 
btfMWZtl, £<DtP^|IPCb+AMb^Pb<ibT 1/^X^7 7^1/2 0 
1 1 iZfemZftZo 

t<Dnm*ik*bZ>M&\Z\t, LMtfNOx^Lx, Nx^I§§OPli:A 
^l§OP l(DW^^m^OP4^A73$n, L&J;££N<2y/&#L 
y, Ny^imOP2&;:A73$tU ?t#§IO P 2 (DfcttTJ^iHimo P 4 \Z\* 
£tU L£cktfN<E>zJ&#L z , Nz^il^fgOP 3 fcATJ^ft, K#3§OP3 
(Dai^^^OP 5 ta^J^tl. iHimOP 4(DtH*^^OP 5 £A#£ 
tl, ^H£§OP 5©filA^W^^77^Jl/2 0 1 1 \Zlfcmt£ftZ>£?\Z, 
l/^^«i§n§. ^§§OPl, OP 2, OP3tC£^T^ A77 

^ntc2^o9-^\znhxmn^ftD^\zmm^n. otop4, ops 
fcfc^Ttt, Ati-£nfz2?(D7 £ -?\zMLx$m*ft ?£o\zuw-&nz>o 
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L*i»NOyrt»Ly, Ny#**an, !l©*JWt*Ly • Nys9t«||[*0 
P4(CA^^n^)o tggggOP 3 iC&^Tft, L^^NOzMLy, Nz# 
***n, £0*JMS*Lz • Nz^II^OP 5JcA^$n^>« II^OP4 
££^Tft, M^§§OP 1 (DmtlLx • Nx£$i#g§OP 2<£>tH#L y • Nyj&* 
in^$tl> COiftJMif* (Lx • Nx + Ly • Ny) 5&*ig|#t§OP 5(CA^$tl 
&o M^SgOP 5 ££V>Tft, ai«OP4 0[H* (Lx • Nx + L y • Ny) 
£if|ir#gOP 3©tB^3L z • Nz) fltjDjfSft, COftlJMS* (Lx • Nx + L 
y-Ny + Lz - Nz) , ^fcta£J3rS0i*IMS*N • L^I/^X^ 7 7-Y )\> 2 
0 1 1 fcfc&Sn*. 

&±#*»93K:#*?*J|££«2 0 l©*^«fc«ailBT*S. 

ETRC, DRAM147, DDA-fey hTy yiUSSl 4 1 , h7-TT>^;l/D 
DAHIS&142, -r^X^X^^HJl&l 4 3, ^t'J I /FHK1 4 4, C 
RT3> hP-;HEl8Sl 4 5, *5«fctfRAMDACHn&l 4 6 OD^tCO ViTH 

DRAM 14 7 

DRAM 1 4 7 ft, r^Xft/ty77 1 4 7 a, r^X^KA*5/7r 1 4 
7 b, z/^y7rl4 7 c & «fctfx# * C L UT (Color Look Up Table) A* 
7 77147 d tLTmmtZo 

DRAM14 7H E-«lfl8£^rrS«jfife (4«»S^tt8M) 

**Jfi^Jlfc*^Tri, DRAM 14 7ft, TctXUm 2 4 ICt^T £5 4 
^ODRAMt^a-jH 4 7 1-1 4 7 4 fc^SHSnTV^. DRAM^a 
-;H 4 7 1-1 4 7 4 0^(1 fci&J£5 1 2©^-£>7 Kl/X (fr7 H 
X) 

I 1 4 4 left, ^DRAMt^HH 4 7 1 ~ 1 4 7 4 l£*r 
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71 44 1-1 4 4 4 fcf-^S^Et^T^ X HJ Ifa-^ 1 4 4 5 /Wtt £ 

fUT, ^^U I/FHI^144{t ^DRAMtya — )V 1 4 7 1-14 7 
4(CMUT, 0 2 4£^-r<fc5£, tr#-fe;i/x-^£, ^^fc&^TPigL 

— f^XftCLUT/t^7r 147 di:l§i$nTV^c 

n^o T&fc>l3, 5I3tteR, G, B-^tl-^tl 8 h ©la fh 2 A My Mrf^X 

{d^^. c<5D^<hT2 5 6fiT^n^n-?n©x^x^^^^«8 try 

£ftfc«fcD, x#Xx*x-*©£E»#l*t6£fceK TORAM147©i 
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1 4 0DS?y£lHll&£DRAMl 4 7£J:tfSRAMl 4 8^^J:§2^^ : E 

xfASii^n^t'J i/Fia»i44fc*v>t^ i^i^Mff«ia**ff^«« 

ffi^n y tJ^tJl/Sait^a-Jl/ 1 44 6, 1447, 1448, 14 

a-JH 44 6, 1 44 7, 1 44 8, 1 4 4 9 ^tSDRAM^a-.lV 
1471, 1472, 1473, 1 4 7 4 ©}fi< £@Bfi (ifigfif) bTV>S. 

^■feWI : E5?a-^1 4 4 6, 144 7, 144 8, 1 449ft (R, 
G, B) *7-©>J-F (Read) /€f^7 7-f (Modify) /y^ h 

(wr i te) i&m&£tf, &w® i m®ft!sb<Dumz.ffimvT\,*%>m2 
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£ft£fej££^TE#ir;MM^n.-^l 4 4 6, 1 4 4 7, 1 4 4 8, 
1 4 4 9Tfr5££T> DRAMt^a-JH 4 7 1, 1 4 7 2, 1 4 7 3, 1 
4 7 4 i ©1211^^0 ^ t ^ DRAM£(Z) J ^D£D£^£S-r3;i<h 

fitllMSi^ LTCD, DDAti/ K7y 141 ODD Air y h7i/^I, 

7>^;i/DDAHI^l 4 2©h7-f7>^DDA» x^A^X> 

v ? >IUg§l 4 3©x^X^^IA0#^> M^lC, CRTn>hn-;i/|ag&l 4 5 

\Z&2>&mMmm\Ztt.1&LT* ^tl^ncDDRAM^^^-^ (DRAM+tf^ 

*fe;MM) tOKigfcaK, DRAM^a-;H 4 7 1, 1 4 7 2, 1 4 7 3 

, 1 4 7 4 fcOF B 1©iWIfe#<^§<i:^5t*5. 

DRAMISlOTt^a-;!/ 1 4 5 0H ftl^tlODRAMtya 

-;H 4 7 1, 1 4 7 2, 1 4 7 3, 1 4 7 4 ©^Otfifi fcffig IT, lfi|3^ 
$ 5 tc ftm < ft -5 <£ a L T § . 

t!^t;i/ia : 6^a-;H 4 4 6 ) 1447, 1448, 1 44 9 tD 

RAM^0!Ht^a-JH 4 5 0 ^©ftttOfcfcOfc^Affla^fc^Ttt, 

bi 3 f:st<k5 1, ■en^noifi' twit^a-^ 1 4 4 6 , 1447, 1 

4 4 8, 1 44 9fc*W-SAffl*JB^PSHi;fc:'r*©Tttft<, ffl* <£> tf^ir;!/ 
IKya-JI/i, DRAMWMfME^a-^l 4 5 0 ffl#M £@3H 

A^WICtt, tf^t«l ; Eya-JH 4 4 6ft 2 5 fciHTt^a-^ 
TfcWOfcJBttfcAffiaiWT 1 4 4 6 a^jJSftT^S. ^LT, ilGDAffi 
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rtflHPT 1 4 4 6 a*tDRAMM«fl^a-M 4 5 0 0±»»©&*«k:^ 
jfcSnfcAfflA«HPT 1 4 5 0 a£#lfrr*i:3K:fi«3nT* S*fTl 4 4 
6 a&J^T 1 4 5 0 a*«flkSRBSI*t>oT*tt*hTV>«. 

SliCDRAMt^a-jH 4 7 1 ^©ilfflAfflA^fT 1 4 4 6b^S*X 

ttfcAtHAflHjPT 1 4 4 7 a«$nT^§. flt> u©Atti*^fT 1 4 
4 7 a^DRAMIBJttH^^a-^l 4 5 0 0±&m<D%ffiWlzMl$2tltz Affi 
AifT 1 4 5 0 b tfchRTT* .fcSfcESSnT, PT«^T 1 44 7 a&£Z$T 
1 4 5 0 b^IM^^oTgI$tlT^5, 

^LT, ^^^1^^-^1 4 4 71:11 i2 5^^T±,»^ 
aBfcDRAM^a-JH 4 7 2 £<Z)g^ffi AtH*)^ T 1 4 4 7 bifim&Ztl 

^^1*^-^14 4 8(1 0 2 5 tefc^T^a-^fcfflCD^SB 
fflfcAffiAaHPT 1 4 4 8 a«$ntV^. fit, c©Affi*SfT 1 4 
4 8 a^DRAMHillt^a-JH 4 5 0 0TM©£«MK^J&£n&AtH 

ti^T 1450c tttm-rz&sizmmznT, nm^r 1448 a^^xsr 
1450 c^mmmm^h-DTmm^nx^^o 

^l/T, tf^ir^S^E^oL-^l 4 4 8 0 2 5 fcfcV>TT*«0*3fe 

SiCDRAMt^a-JH 4 7 3 t©i^Affl*«fT 1 4 4 8 b/^/&$n 

If^tJ^It^a-JH 44 9H 0 2 5&C^T*^a--;l/±i^CD££S 
#J^AttS^I^Tl 4 4 9 a«$nt^§. ZVT, u©AWfT14 
4 9 a^DRAM^atJU^^n.-;!/! 4 5 0 ©T#^®^M'Jfc^$tlfcAm 
;b3rPT 1 4 5 0 d tttfil~TZ>£ 5 IzUmZtlT, PWP T 1 4 4 9 a&JctfT 
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i45o difimmmm**>'3x&mi<nTKz. 

^IT, 4 4 9fc», 0 2 5 ^TTMB©** 

HfcDRAMt^a-JH 4 7 4 t ©»«fflAtH**^T 1 4 4 9 b^J$§tl 

^^1^1-^1 4 4 6, 1447, 1448, 1 4 4 9(4, 
§DRAM^a-JH 4 7 1, 1472, 1473, 1 4 7 4 h D R AMR 
fllfll*v>a-;H 4 5 0fcM3«£, ±|B©«k5fcbT:MfcfiSK:bTt>, 

Jfc, ^^iUC^SDRAM^^-^l 4 7 1~ 1 4 7 4tt, Tz.tX\t 

7 1 ^WCt^f^/^ ISCDRAMt^a-JH 472-1474 t>|W|$l©lt 
DRAM^a-JH4 7 1tt, HI 2 6 \Ztk'T &.5\Z, ^^UW^hU^ 

x^fciagsn, d^tfi/xra, #^at Fi/xcAKg^Tji^sns 

B5SbfcV>l7-F*:i3«J;tffcry hi^^IUT7^tX$n5DRAM371 4 8 
0> U>?t3-^1481, t>X7>^1 4 8 2, *7^R/Wt3-^14 

8 3, *<fctf-S RAMf^f,^§V^I05 + t r>a^U tRIfl*©*****. 
£2^^ U 1 4 8 4&WbTV>5. 

*^«J^»©«fc5fc, DRAMt^a-J^^ ^77^f>y^XiH^^ 

tf ?ir;v^&^T&$ti:7*ay# tbTotr^-fe^aqE^^-^i 4 4 6 

~1 4 4 9 <h, DRAM^r> 5 a-;i/©2^^ ; EU 1 4 8 4 t^DRAMt^a- 
^UT, £©*£> DRAM©lr>fey>£6ffl#fl#* DRAM371 4 8 0© 
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H2 6©«Jfcte*V>T7>^A&tt*aib (U-H) fcWUTji,T**£, tf 
^-^Mfflll^a-;!/! 44 6jfr&ttf*«#£&Sfc7FUX«-9S 1 446^ 
, 7Hl/X0li/U^&DRAM^a-;H4 7 1l:M$n, ■etlfc'bfcfc: 

RAM©f-^^>X7>^l 4 8 2£jIbT^#.fcti£n3o 
-fe>X7>7 P l 4 8 2&aofcx-*^M<D#9A7Fl/XCA«oT, 

OD^/^AlC^bfc, DRAM0T-^D 14 7 1 J^A^ £^UT fc?^ 1? 
JViI€^a-JV 1 4 4 6 ^^M$n^>o 

MWf^£i&gft7 Fl/Xfg^tS 1 44 6^ 7 F l/X»PA 0 X& & D R AMt 
^jH4 7 1C«n, ^^ti:D^77FVX©W4^^n, ID 
>)^0T-^^-ti:DRAM!i^S RAM 1 4 8 2 U 14 8 

4(:ffE^n§o 

DRAM<Zn>fc>t$>5:g52#lW, DRAM37 1 4 8 0 ©*7A* 

, -g£2#^U 1 4 8 4KD-FT#Sb> h§k&fe&\Z.MM-TZ>o 

x^X^^^a ; e^rL-;i/i:bT©x^X^^X>> 5 >IlII?Sl 4 3^<£> 
2#C* ; EU (SRAM) 1 4 84/5^©7-^D14840i^l x£ X 
^^X>^>(Hlg§l 4 3fr£, IIiift^7Fl/XlI^ TFWXil^l 
A 0 X^£>DRAMK#y&£ft> WCWlfcT-^D 1 4 8 4^-^A^Sr 
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x-*&> ^-0t>X7>^5-t^T^?.rcfe, DRAM371480 
I /FEES 1 44 

^*|J I/F0S&144H x£Xx*X>^>!II&l 4 3^e>A^/bfctf^ 
-fc;|,x-^S 1 4 3\Zttlfo?Z>ZT-?t, z;\'777l 4 7 c£fB1i£nT^ 

1 4 3tMt§ z 7 1 4 7 c KfeH^tlfc z x-* &M#rt* 

5.' 

^ ; EUI/FHIIIS14 4lt (R, G, B) f-^Sf-f^^W^^ 
fcfc, ^t'J I / F0B1 4 4fciSDRAM 1 4 7 tMUT07^-feXH 

1 6 ¥&±)viz'o^Tmwz.ftt>n%>o 

DDAt-yhTy 14 1 

DDA-fey hrvfmtei 4 7>^;i/DDA®i&i 4 2 ic 

S 1 (z, R, G, B, s, t, Q, a, F) x-*fc^V>T, =M3 

DDAty hTy^EN&l 4 1KL iailfc^f-^S 1 4 l£b^K7> 
WDA0H1 4 2 JC|±S^1"^o 
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DDAty h7y?®&l 4 1 ©8MBK:OV>T0 2 7 CH*#ltTS 6 \ZWt>W 

n. 

2 4k*yh, RGB*7-I^i 2 tfy h (=8 + 4) > s, t, qfi'X? 
^M^«^3 2t?y b&m'Pmg. (I EEE7t^>; h) T^^tl^o 

-r>^^ofc^©sfe&©^©x^<h, ±iB#S'it#©{a^5i<fe§ (s±© 

*#J©5a^ML,T«H^©^B^^^n«<fc^©T, Y^fnl^ftKftl-Sx© 

^#tt^23ID*i^;:T£3. 
h7-rr>^;i/DDAHlBll 4 2 

h7-f7>tf)l<DDAm&l 4 2ft DDAtiy h 7 y 1 4 lfrt>\1i 

l>tz$tfrT-f S 1 4 1 £1^T, H^^^gP©^t!^ii;i/{c^^^^1i^$ 
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tltc (z, R, G, B, s, t, q, a, F) x-^£gffiT3„ 

h^-rT>^;i/DDAHIJ^l ltt, #tf^"fe;i/© (x, y) g& ( 

x, y) Mfc&tfS (z, R, G, B, s, t, q, at, F) f-^t*, D 
DAt-^ (*t!H!x-^) S 1 4 2 iLT-r£X^X>>>>[plg§l 4 3 iZttitl 

8 (=2X4) fcf^irJV (H^) ^ODDAj-3'S142$f^X5 : 

*x>s?>iHig& 1 4 3 tm^-rs. 

o 

fc¥7^>\z&nz>m®<D¥t7 j t)vi?<Dmz. yoflMk&mz&tt&mz 
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era*©***?, 3aABfc«ATaBct5aACTaE*nfc«*©nnB*ff5 1 

&\z, ^^om^wmz-D^xms o izmmmiTrnwrzo 
^m&mz&ftz&m&WL u, z , r, g, b, s, t, q) <d u, y > 
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W C tt > D <D x & J: z mm WAft <D J: 3 fc fc 5 . 

Xd = { (y d - y a ) / (y c -y. ) } • (x c -x a ) 

z d = ( (yd — y a ) / (y c — y a ) } • (z c - z a ) 

Az/Ax= (z d — z b ) / (x d — x b ) 

= C { (y d — y a ) / (y c — y. ) } • (z c — z a ) - z b 3 

/ C { (y d -y a ) / (y c -y. ) } • (x c -x. ) -x b ] 

= {z b (y c -y a )-(zc-z a ) (y c -y a )} 

/ lx b (y c -y a )-(z c -z a ) 0y« — y« ) } 

m&^-fvffim^Mo-mz^T, msi a, 3 i B&£tfE!3 2 

HA»©rt«T©»IIIfc:*ttS#SpaiiRI±'r©«3£©»a^lRl&, -£{CT3 £ 
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fetkosvanzmmmw? %z\tx. ^mmi3^M^thtz.m^Us y# 

Mfemzte, B &&A&tmCM1ST'tS;^mG\Ztt, AC, A B <7) Y^/IrJ^jE 
(Mm ^f±Olfffi) %fi^ (STl, ST 2) , ACm±<Dffi 

mtekUABrntoffimziTS (st3) „ 

^ h X, AC 7jc¥^l«J 0*£IE£ ck A C52^£> AB 52#fa £>7k¥ 7 > (Span) 
±£*£FaTr& (ST 4) , 
KKOXt^STS, ST4(DM^AB53CDM^l! s fT5 (ST5) „ 

f-^STl ^^^TB^A^^mCift^T^^iWJbfe^tC^, BCCD 

y^mie mm^±oimm zm* (st6) , AC3a_t<z)ifr B i£J:tfB 
cm±<Dffim&n 5 (st7) . 

^LT, AC*¥#ft®J$:Efc£tf ACS2j&>SB C S^Ir]©*^^ XSpan) 
±&M^T5 (ST8) o 
J^±©7f>y^ST7, ST8©MS^BC?acDM^"eff 5 (ST9) 0 

^^x^^x>^>mg&i 4 3 

x#Xx-VX>^>IhIB&1 4 3H r s /qj rt/qj OltBiI> 

x^Xx^MIx-^ (u, v) (D&Wtmm, f^XftA777l47a^f) 

(D (r, g, b) ^-zconfritivmmmzmiz/u^yj yttxns, 

fcfc, x?Xx-fX>>>>[I}l&l 4 3teU fc<h;U£mjtc^7fmtCftgTS8 
t! £ ir jwc T <D$& S £ B# £ ftfr b Tff 5 a 

7^XftX>^>liIS&14 3(t DDAf-^S14 2^t (s, t, q 
) x-^KO^T* s T-^$QT-^Tiftl)If t f-^qr-^ 
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t^Xx* X>*»®&1 4 3 Kite, fct^.«H*b«:V»ttiltiaK35t8MIB!W 
£>tlT&D, 8 fcf^-fe;KCO^T©l^# r s /qj £c£tf Tt/qj j&t^fcff 

x#Xx*X>^>|En»l 4 3fcL SfcJMSST?** Ts/qj jfe«fctf r 
t/qj id, ^n^ftx^Xx^lH'XUS I ZE£J;tfVS I ZE§iDT, 
x£Xx*M?x-* (u, v) ££/rf&. 

x*Xx*X>$>>l3j£l 4 3ft*, I/FIUi&l 44^lt, 

S RAM 1 4 8 *3W*DRAM 1 4 7 fC, £/&bfcx^X3^J£tCx-^ (u 
, v) £^tm#ffibS3fc£ffi#U ^tU I/FIHE&l 4 4^UT, SRA 
M 1 4 8 ^^^ttfi'Xft/t'y?/ 14 7 afciBltSftT^Sx^Xx^x- 
^^M^.£ilTCiT> (s, t) x-*fc#JfcUfcx#Xx*7Fl'XtetB«S 
tlfc (R, G, B) j-^S14 8$#§. 

^C1T\ SRAM14 8fcH f ^XftA'-y 77 1 4 7 al:M$nT^5 

x£Xx*X>S>>|hIB&1 4 3tt, ^ffibfc (R, G, B) t-^S148 
<D (R, G, B) =T-$t, mWt<Ohy^( 7>^;UDDAlHli^l 4 2^6®DD 
At-^S 1 4 2 testis (R, G, B) x~^££, ^n^tlJfc 
&£bT> H^-fe;i/x-^S 1 4 3 S4j«t«. 

x£X^-VX>^>|IJi&l 4 3WU ££>fc!^-fc;i/x-^ S 143^^^'; I / 
4 4te(H#TS. 

f^XftA'^77l4 7aWt MIPMAP (IlWf^f 
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y77 1 4 7 aj&>61K*tHUfc (R, G, B) T-^&ifi&Jfl^*. 

, »5*U*^bfc*5-Jl"^7y^f-^ (CLUT) S^Xif^C 
LUT/»7r 1 4 7 d#&tt#fflUT, rt*TSSRAMlClB&&J;tf1Bfcb 

f^fflUfc^-'f >xy£X£2tJfcT5 (R, G, B) x-37£#£ 0 
CRT 3>hP— ;HHIfel 4 5 

cRT3>hn-;nsiKi 4 5», #*&nfc#¥fc«fctfMH$ft#fcHJW 
4 7 b^e.^x-^sM^mf gjfc&^u i/fiiki 4 4tw*-rs. £ 

Og^fc^DT, **EU I/P0I1 44ft 7^yKA>77l4 7b^ 
S-jfeCDH^DT^x-^Stt^aj"!". CRT3>hU-^lEl^l 4 5 s 
^X^H^777l 4 7 b*>&tt#ffiUfc£3Sx-*SK1if*F I FOCFir 
st In First OuOlill&SFWU -JgOftMWIWT, R AMD A C HISS 1 4 6 £ 

RAMDAClHlg§l 4 6 

RAMDAC0I&1 4 6tt, >x ^ ^XHtC^TS R, G, Bf-^fe 
fBflg:LT25D> CRT3>hD-70^1 4 5*5A*bfcRGB©^>Tyf 
Xffifc^-TSx^^^^OR. G, Bf-^§, H*bfcV*D/A3>;t- 
* (Digital/Analog Converter) fc&EU 7tD^©R, G, 

R AMD A C®8§ 1 4 6 H £<D£j&$nfcR, G, Br-^Si^L 
^ViCRT^ffi^TS. 
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&nt>n%. 

i^x, y, z, »MR, G, B, jffiHbct-SitT^Str^-fe^i^-r^ 

o 

DDA-fey hT^yiElJ^l 4 1 (C^ViT^, nJ*U rf >1/>^U S 1 

#m$n, &#x-^s i4i t tt h 7<7>^;i/dd aimes i 4 2 £m#$ 

h^-r T>^;PDDAHIj^l 4 2fc*V^T«, ^5*-^S 14 1 Sf^T, 
, Hft»rt»©«.lf^'fe;Vfc:*WS«»»W$nfc (z, R, G, B, s, t, 
q, a, F) ^-^ITffiSnS. 

^LT, £©#ffi$nfc (z, R, G, B, s, t, q, a, F) 
=£JB0&lgj£© (x, y) DDAt-^S 1 4 2 tit, h9-f 

r>^;uDDAnrg§i 4 2^&-r#x^x>v>migi 4 3 fctH^sn*,, 

x^X^^X>^>HI8Sl 4 3fc:fe^T«> DDAf-^S14 2^t (s 
, t, q) x-^fCO^T, ST-^^qf-^TiltStlt, tj^$ 
q^-^TR&g^S&gi^frfcnS. flT> RH£H£ r s /qj ft 
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/qj \Z, ^tl^tlT-^X^lMXUS I ZE&J;tfVS I ZE^I^n, 
x£X^YJ&B&x-* (u, v) ^£/&£n3o 

T-^X^tX>>?>tlieSl 4 3^P.^ ; E'J I /FHIj&l 4 4^H, 
x^X^X^^HE&l 43*6SRAM148fc, £j&£ft7cx^X^$ 
(u, v) £^tm^mbg$^tH#£tU ;*^EU I/F0&&1 4 4* 
^•IT, SRAM1 4 8£fBti£nfc (R, G, B) f-^S14 8»|ii$ 

"rZ7s^-^3.y=jym&l 4 3 fc&V>T, ^#-fcBbfc (R, G, B) x 
^S148© (R, G, B) x~^£> tu^©h^-rT>^DDAlHli?§l 4 
2^e.<Z)DD A^-^ S 1 4 2 H^$tl§ (R, G, B) "r-? tifi. frtf&t) 
£ft> lf^tJl/f-^S14 3tbTM§n5, 

.£©fcf £-fe;i/<r-*S 143fl x^X^^X>^>|El^l 4 3^6^^U I 
/F®i&l 4 4{CtB#£n§o 

7;i/^^-0^-&^«> f^Xft/t777l4 7a^^7-^ (R, G, 

T&^fcJl?— 1 >77'^X7-^ (Color Index Table ) ©7"^^, x# 
^ftCLUT (Color Look Up Table) Ay y 7 1 4 7 d J; D , SRAMfti 

CLUT^SRAMT^$nfc^^> % 7 — f>7^X§SRA 
MOT Hl/X(CA^1-§<h> ^(Dffi73(C^|^(DR, G, B#5-^£BT<3£ 

^UT, I 4 4K£l*T, x^7^X>i?>[ai&l 4 3fr 

^A^bfctf^-fc^x-^S 1 4 3fC^T^zx~^^, z/b77 147 c 

izftmznx^z z7~? t<Dttmmt>n, \±htz.\L? j e.)W-$s 1 4 3 
iz&^Tffimznzmm-tfi, mm, 7^xyK/ty77i47bctfjA$n 
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JfcKl, I/FUJi&l 4 4fc:feV**E\ (R, G, B) 5 s — *#5*-f 

-f/ts>7 7 14 7 bfc##5i*nS. 

^tU I /F@K1 4 4te*5WTtt* ^^fi&IibJco £LT</>3 \LZ*.MZ 

tf^-feJI/x-^/O^x^ 7 7"f*£&# (Modify Write) Sfr^fe^^^S^tti^n 

, m^7 FWX^S^fftx-^^^x^ 7 7-f*#£# (Modify Write) &fT5 
^©i^^^^'J I/FIU8&1 4 4l:i^<DRAMl 4 7 ^©f-^©^ 1 ? 
ftfc, h7^7>^DDA@»l 4 2 £? i 773 : '*X>-7> 1 4 3<Z)g&#£ 
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fbt, g|^b^^CRT^®^*g^T§^'8'^«, CRTn > h n— ;ng 

3&£$n, I/F08&1 4 4^*w5*-*iS2&0MW J tfl£tt*. 

I/F|elg&l 4 ^OS^fc^Vi, -^Si^ofciSDt, 

^x-^^CRT3>hn-;nilKi 4 5l:sgt$n5. 

CRT3>hD— ;HHI&1 4 5TH 0^b&^x-f X^V-f ffl F I FO(Fir 
st In First OuO^fc-tO&wx-^JWA&ft, — £©MIHTR AMD AC 1 
4 6^RGB®'f>T'^Xl^l$n§. 

R AMD A C 14 6 fc^TEu R AMftSBfcR G B ©-T >x y 2 X tjlttS 
RGB m&ftto ZHT^T. ^f>T>^Xi * RGB fit/W^ b fc ^ D / 

fit, D/ / A3>;t-^TT^P^f-^^^$tlfcRGB^^CRT^ 

u±mwvtc&o\z. *ii0Wiiawi 1/^77^^ (rf) 

20 1 It, ft&&7—)\'2 0 1 2$tt5{gfgl2 0 lT&oT, i&Sf&y 
-;|/2 0 1 2 tt, r-^/UBSI:J;^^^77^;i/2 0 1 1 t<DT~?<D 
ng.*n 5*»&< £fc-0©i£M2 0 12 1-2 0 1 2 4£WU MM 2 
0121-20124 tt, (JHl£§&> ^^H, IRftim«) OP 1 

~OP8£, »»»OP l~OP8fc©Wfc*»Wfc»tt&£jriff1!k UzSZ* 

77<;i/2 o 1 1 tmx&o? t<tomzftt£?&&m®&mccN&<&tsztfr 
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Hftfc^W^ tlfcD R AMti^a-.ll' 1 4 7 1 - 1 4 7 4 VJV 4 

fe^W^x-^OSiJ-B-^itJDb, Sfe, fn^n©DRAMt^-JH47 1 
-1 4 7 4^e>P^>y^lUi?&^^*TO{fg|l^-fC^Dx S&T-^fpJicM^ 

DRAM^a-JH 4 7 1-1 4 7 4gt, ^77 «f *J 9 XJffi®fc43 

4 6-1 44 9 £ifi^IEfib/i:£>T, ^77^f y £Xffi®^;:&^T##K:|I!8:#' 
<fTfc>n•2K U-F (Read) /tr^T^ (Modify) /rK h (W 

rite) mmmm\zm^mum®T*nsmtfc% 0 mmmm&mm 

, Ufr$£^DX 1 — ^7 (Cross Talk) <Df£Wbs!>ft < , £&BB&£ 

tT^-fe^M^^a-^l 4 4 6-1 4 4 9&, •€-0F»il»fc^fc< £fc 
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±J£bfeBI2K:^*r3^7C3>fc!a-^^97^ ^^^XfAilT 
OlttiiilOTIt SRAM14 8^^§iMiiUdt, SRAM 
1 4 8&i8ttfc^#/&fcbTfe«kV>. 

JfclcbTfcJ:l>. 

§^D7^i^ra5o *m2<Dmmmtii\zmzm&9E l mmw4 oon 
^77^ ^^xmaat^i^iiMaa^^Wb, ^©Max-^&wb 
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/f77,f7/7^a-'yh (L1CG) 4 0 1, 378154 0 2, ^ y 
^.SSRAM) 4 0 3- 1-4 0 3-m, £ <fctfE D R AM 4 0 4 £WbT 

o 

&37gR4 0 2 fcf^TSo 

, 7*7-f (Primary Color: PC) , -fe*>^U*9- 

(Secondary Color : SO , 7>k'X>b (Amb i e n t) 
, x^^-^iL x*Xx>&«* h 

5 &^bT0:*UfcV>±4fc&tt* fct^i0 2 0^'f>7'Dt7 
+rl 1 ^6M^tlfcEDRAM4 0 4*^ 6Si«x-^SSS*ait"fc26©y — X 

7-*mXx-^£a#u atjx-^kiS^t, y-x7Fi/x^nt 

fcfefc, f7f^-^3>7H^ (Xd, Yd) ££/&U n7«U 0 2fc 

ill (Dtfyyj y9*3-~v h4 0 l(t 0 2(D|/>^U >^HJi& 1 4 COD D 
A -fey h7y7*lEl§&l 4 1 £ h9^T 7>^DDA0K1 4 2 ©IMBfcflMH^ 

o 

i/aXclIWlT-^ (z, x#Xx>Mt* #5-fc£) ©M#^C0DD 

5 1 



WO 03/009125 



PCT/JP02/07366 



^T-^Sll^t (z, R, G, B, s, t, q, a, F) x-^fc^T 

(z, R, G, B, s, t, q, a, F) x-* fcaWT*. 
JglO^77^y^X3.-!yh40H4, #££-fe;V© (x, y) x-^£, 
(x, y) ISI^in (z, R, G, B, s, t, q, a, F) 

0 2^10^77^ h4 0 1 till#if-^ftl&«ft5. 

~?fct)%, 37SH4 0 2S, I20^77^yi'Xa-^h (L2CG) 4 0 
2 1, It (k4S, k«fc£&«43;fc«8) <2*g#:i-yh (OPU) £»J 
fcE«Lfc8Ufc (fc£*.«m<H) ©IH^y MI4 022-1-4 022 -m 

37*854 0 2 tt, fcti«T^7P-^77 (Data Flow Graph : DFG) 

37SH0 2H -t>©«JTa.-y hOPUt^bT2f@t s ^T, 2 
kflOFIFO^^ (FIFO REG) iiOXhiJ-A^^SRS 
^&^a->y MI4 022-1-4022 -mfcMJft bTl2g£:ftfcm{@ 
©7. hU -A l^^X^i4 023-l~402 3 -m> *5cktK#X h U - A 
X^t4 023-1 ~4 02 3 -m(C^tTM$tlfc^nXA*-lUI^ (X- 
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bar) 4 0 2 4-l-4 0 24-mStbT^5. 

^bT> 3T»4 0 211 m34\Z7xt£5\Z, ill-y h|*4 0 2 2 -1 
, Xh'J-Al/^^i4 0 2 3-l, ^DXA*-Illi^4 0 2 4- 1, &cfctfS 
RAM+tr>a4 0 3 - 1 ^TO P U?U y 2 B L K 1 tlTUS 
o HWd, jSl2-yhi4 0 2 2-2, 7h'J-AI/^^i4 0 2 3-2, 
£DXA*-®i&4 0 2 4- 2, *J;t;SRAM + t^>a4 0 3 - 2 ^TO 
PUyn^BLK2«$tlW§. fbT, ill-yhg4 0 2 2 -m 
> XhU-Al/^X^i4 0 2 3-m> ^ 0 2 4 -m, *cfcr/S 

RAM^y>a4 0 3 -mZ^ftTO P U7* P y if B L Km«$tlT^5 

o 

Z0)£5\Z, 3 7g&4 0 2 fc&^TH — OCDH2 (DtfyJj y $ 7s3-~ y V 
4 0 2 1 fcJtLTmfiiDOPU^P'^BLK l~BLKmWJI:|2S$tlt 

^2CD^97-T */97s3-—y h4 0 2 1 ®2<DU>?V>tf®&l 40f 
^X^^X>^>©g§ 1 4 3 ©Il§#t!$^. 
?fct)?>, M2<DSfy7 4 yUX3L-y h4 0 2 Ul r s /qj T t 

/qj cD^mMa, *r>??,?"tUWT<-* (u, v) cD^msas, x^^wt 

*;7rl47a^60 (R, G, B) T-^©MHI^$If:/M^7'f 
MWKS, i2O^77^>^Xa-yh4 0 2 Hl (s, t, q) 

%2(T>(fvV^ ^W-yh40 2 Kt r S/ / Q j 
rt/qj fC, ^tl-^tlT-^X^^Ir-rXUS I ZE££t£VS I ZE§iDT 
, (u, v) ££/&T3 0 

i2©^77^^Xar 7 h4 0 2 1H *q£U I/FHJ8& (TcLZ. 
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tfEDRAM4 0 4fc**ft*> ZfrbT, S R AM^t v xa 4 0 3 - 1 -4 

0 3-m*4HttEDRAM4 0 4fc, ^bfc^ag^Mlx-* (u, v 
) **tf«l*tHUK3ft*ffl*l/, ^^'Jl/FBmi/T, SRAM+tr> 
cn.403-1-40 3-m*5W*EDRAM4 04*6, ZJ-^Ay 7 r 

1 4 7 a(C|21t$nTV^T-^X^^x-^^M^mt-^c!:T, (s, t ) 5^- 
^fcmbfc^^^^^TFl.XfCfBli^tl^ (R, G, B) :r-*£f#<5 0 

©^bT> /M^^f/f7*3I/^i/ a > (Perspective Correction) , MIP 

map i"vmm*<DmtiM£irr&. 

o nckOfti&snfcjEftftx^-fe^** (s, t, q) *j:oc/*fcra*» 

a-y hi4 0 2 2-1-4 0 2 2-mrt©«J|ta.-y hOP UfcckDM&Sft 
fciEafcx^-fe^Mt (s, t) fcX^T, A-X^T^a^i/ 3 x 
LOD (Level of Detail) tt*fcJ:*5 yr/Ty:/ (MI PM 
AP) l^;p©*ffi, (Cube Map) ©WMWr**^** 

(u, v) (DwmmmzmK rctz-ttr-px^^mm?-? (u, v 

) *^LODt-^ (1 od) *^77^!/^Xf-^$^?iJ I/F® 
m*3.-y hl¥4 0 2 2- 1-4 0 2 2-m«n§Il2Zy hOPU 

h$M 0 2 2- 1-4 0 2 2-m^^-r^#M^rL-^ hop 

mm<Dm*3--y hopute*w*»»tt*^ fci^nxA-@»4o 2 

4-1-4 0 2 4-mfcJ;0»fa©X hU-A^X^SRfc«^*nfe«» * 
D^/t-HlgS4 0 2 4- 1-4 0 2 4-m^Sf, 7, h U-A1/^X^^4 0 
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2 3-1-4 0 2 3 -m$^lTEie5Ci«^n§, 

^4 0 2 2 - 1-4 0 2 2-mCA*$n§T-^iLTfl fc 

tA«»ia-rs»jfe©*iiifcH-r*fli« mourn, mu c^x 

tttKiH H>^-n^^b) *»6»ri6*n«-ai©a*j|t»©5 f -^/txfcA*'r 

^ut, ifa-^hopuit ii©<fc5fcbTii*^snfca*ing»ic»b 
©dfg (t-^7p-^7) •vmrntsnzmw*, 3**«fc<^o^^iais 

03 5 ft, Ha-yhi4 0 2 2- l (~4 0 2 2 -m) ©Sl^-^hO 

p u©^#wfe«fifc«sjs-rigi»HTf 

03 5 0i^TH §^*rL--/ hOPUid ttJ&L Xm ^&nt^5 2 
flOXhU-Al/^^SRl, SR2H JRHJL-y hOPU^l$tl, - 

#8*Hta.-yhOPUtt, H3 5fc^-TJ:5K:, ift#/Vf 75 0 1 3^© 
2A*tl^7^ 5 0 2~5 04, MtffcX h U-A l/^X^ S R 1 , SR2§t 

atHta-y hOPUft©2A*t^^ 5 0 2~ 5 0 4ft, OPUrtSfcftO 
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^A 6 -r^5 0 1 (D\&f}\ttV2$ 5 0 3,5 0 4 0-*OAACMSn5 

ttggg (@3 5<D$ra*£l£) ©I^a-^hOPUCXhU-AI/^X^SR 
10ffi**m$n5. 5 0 2<D\&1l\ttV2$ 5 0 3(Dffi^0A^43 

cfctf-fel^* 5 0 4©te#<DArtfcftl&Sft£. -fel/^^ 5 0 3 0|i}MXh'J 
-Al^X^SR 1 0^OAA#>-hl:M$n, -fel/^ 5 O4 0H1MX 
h U —A Uz?X 9 S R 2 ©-^OA*#- h £#y&£n3. 

^h'J-Al/^^SRl ©«©X*^- b fctt* DXA-HII& 4 0 2 4- 
1 (4 0 2 4- 2-4 0 2 4-m) ZfrVfc? ft> — #©fcB*#- 

-^^i2©^7 7^'^Xa-7 h4 0 2 1&&Z$M& (0 3 5£>#JTte£$£ 

) ©ifa-^ bOPU©tl/^^ 5 o 2i:M$n5. 

SR2(DmJj<DAti7$-h\Z\Z9uZA-®&4 0 2 4- 
1 (4 0 2 4- 2-4 0 2 4-m) *frLtzL7 i -?&m%%n. -7j©ffi:*#- 

— ^/^PXA-|Hi&4 0 2 4- 1 (4 0 2 4- 2-4 0 2 4-m) 

1/h (Acc) #<D^#«n.a$ifa^t)-&T, ItbMf&TO&ffiRXI&m&ft 

* 
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•5. 

• (A±B) XC + B 

• (A±B) XC±Ac c 

• (A±B) 2 ± Ac c 
• A±B±C 

• A+B+Ac c 

• AX B 

•M«JMfc£*.«AND, OR, NOT) 

• 7-X:fr^5>K^©JfcSc«5£ (l~2fi) 

•^7>y (Clamp) /^al/-S/3 > (Saturat ion) 
■ 1 , 2, 8tfyh*>>7h 

^A^7°5 0 1H S3 6^^t*<t5fc, UnM^^6 01, PPG (Par 
tial Product Generator) /CSA (Carry Sa 
v e Add e r) 6 0 2, ftltt*£ 6 0 3, |fc9ftff»6 0 4, 7^aAl/- 
^ 6 0 5, fe->7^ (L -Shi ft) 606, £^7^ (R-Shif t) 6 
07, ^7>^ (Clamp) > (Sat) 0(16 0 8, 3 A 

6 0 9^6 1 3, 4AAtl/^^614, 615, M^2A^3tl/ 
#^616-620 SWUTV^. 

fcJI/Vf 75 0 1 fitf>3 A*-fel^# 6 0 9~6 1 3, 4A^tl^^^6 1 4 
,615, ^2AAtl/^^6 1 6-6 2 0H, SIlZ^ hOPU^fcte 

OPuyD^ft(:Mt§0^t^^^^^©^f-^iaf)M§ 

t©afcH£/W^5 0 1 fcfc^Ttt, 3A#-fel/^6 0 9-6 1 1 £*fbT, 
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(C 1 amp) /tfal/->3> (Sat) 0^6 0 8©ffl*^^^ 5 0 
3,5 0 4(C#^^$n^>o 

£~>7^ (L-Sh i f t) 6 0 6T«, 1 2 lC«k DBfRStt*/* 

y*-^0, 1, 2tOftCT2 n ©MWrfrftS. £~>7* (R-Sh 

i f t) 6 0 7Tte, t^^6 1 5lC£f9iliR$n3/t5^-^0, 1, 2, 

SA^-feU** 6 0 9®ai*SWM6 0 1^^2A^tV^^6 1 9© 
--^©AflfcWf&Sft*. ZXto*.V>7 9§ 1 0©ttiA«2A^l/^^6 1 6 
, 6 2 0, ^4A^t^^6 14©IU*l:i^n5. 3AAtl/^ 
^6 1 l<DtiMte-£Z*sy* (L-Shif t) 6 0 6fc«l&£ft*. 2 A 

LSB©8k'^ hj^A^Sft*. 1 8©-^©A*©MSB©8 My 

Y\Z\ttV9 9 6 1 7 3^&W*^ns 8 tfy h(DlI^A^^n> l«IA:fr©L S B 
©8 tfy Hcfei, -feV^^ 6 1 1 ©tf}#©L SB©8 tfy h#A*$nS. 
2A*tl/^^6 1 6©^©A^^«A°y^-^0^^$n, *©ffi:fi# 

m»»»6o loMoxAfcfti&^n*. tmw%6 0 i©ta^«2A^-ki/ 

^^6 1 8©MOA^^PPG/CSA6 0 2 ©— ^©XftCflW&Sft, 
-fel^^6 1 8©m*^PPG/CS A 6 0 2 ©flS^©A*fc^$n§. PP 

»*bfcCSATfUPl|tbW< CfV, -%<Dm-b\Z*<rV-Ml3f)WJli!n, 

§ c i k £ o **h*#mi s n * . 

PPG/CSA6 0 2©-#©tf}# (**U-tH*> #2AAt^^6 1 9 
©ffi^©A*K:W*&Sn, ^©ffi*^2A*irl/^^ 6 2 0 ©ffi^©A^ (U* 
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(L-Shif t) 6 0 6(Z)Wtl^^$n> S4A^Ii-7 + 3.Al/-^ 

6 o somti^m^n^o 

2Att"tUt7?6 1 9 0£iI^^M^6 0 3 <D% 1 A#£ &ZSmmm&M 6 
0 4 0-#©A#tC#y&£n, 2A#irl/^6 2 0 0tH^^DnM^§§ 6 0 3© 
^2 A#££«i:®tgim§6 0 4©i^©A*(C«$n> 4A#-fc!/^6 1 

MfcH§§6 0 3©m^J^7+a.Ak-^ 6 0 5 3 A^i? 6 13© 
^U^Jl:M$n> ^SM^§§6 0 4©tHA^3AAi:l/^^6 1 3©I2A 
#{C#y&$n> irl/^6 1 3©f 3A*C7 + aAI/"^ 6 0 5<£>{iJ;W#y& 

^Lt, ±U2?6 1 ZVmfjtffcis?? (R-Sh i f t) 6 0 7 
tl> -ftl/V* (R- S h i f t) 6 0 7 ©m*^ (C 1 amp) /^aU-^ 
a > (Sat) 0^6 0 8C|^$tl§o 

03 7H X hU-Al/>?X^SR(D^#:6<J^1i»J^^t"0T^D, S3 8 
A, 038BH 7s bV-&Uz?Z?<DMtt*m.W~f 3fc86<D0T&5„ 
03 8 AKII^^ffiA$n^^l^©MT^D, H3 8B«f^^tHA 

Ah'J-Al/^A^SRIt g!3 7fc*T<fc5^ A£#J (7^M!l) fctt2 
(?■< b) ^~M?^5^1AM-hPTI l*i^2AM-h 

^-hPTO 2£^bTV>3. 
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-i hfcfxS. i2A*#-hPT I 2 ^DXA*-[IIJ&4 024-1 (-40 
2 4-m) fr^CDx-^©^ h&frS. 

I§1 tB;tJ#- hPTO lfct iBg/Vf:/5 0 1«v;-Xt-^*H* 

Xhy-Al^^X^SR©|H11fi**#:C!>»ffi:LTtt, 038A, 03 8B 

T> A~h F I FO^tB^F I FO^T8lt§ ( 
03 8 A, H38B4>, fe^SF I ¥ Ofa<Dffifem.W,*?ihT^2>$:W<Do% 

£^b, TMtelE*fc£nTlr>3fcBm£2 A##- hPT I 2^S<Z)5-T hlftf^ 
l/^X^ S R#|*|Ji£ttW*. 
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Z.<Dt> DX A*— HISS 4 0 2 4H $£&©0 P U^n y Z <D>7 S 
0f-^OXA5^>Ll 0 1, §OPU^e.0tB^f-^O^7'f>Ll 0 
2-L105, 04 3fcw$nS^PX; , ?-|fiII&^©T^6©T-^^i!!&7-f 
>L 1 0 6~L 113, MtflC, g|^<Z)OPU^n^^0^PXA'-lHl^t©-T 
-*£g?-r >L 1 1 4i, #OPU^nm*M>L 115~L122*i$ 

e«s*u «^r^fcfi3»^nfc7-r >lioi~lii3 £*:#ifi3fcE« 

£tlfc5K>L 1 1 4~L 1 2 2 t©i^Ml:, SS10x-*8#III& (H*t 
T^bTViS) DSL lfl*E1t2*Trna. 

*fe> 7-f>L115~L122tH tglT-^^t^Ii-yhO 
PUfcA;fc£tt5|g2 0x-*£ftlH!& (6^1X^5) DSL2«$ 

tfy h7^>B0~B15 £*#lftlfcK*l3*lfc9-r >BL0~BL 1 5 <h^\ 
SIRi^SELt^CTillilflSnSX'f ^SWO-SWl 5K£DJgSi$ 

£<Dlill<2x-#ilJRlH!l&DSL im Mif SEL^T^f^^Ott 
(D^i/fSWO-SWl 5«1^D, tfy hf-^b0~b 1 5# 
7^f>B0~Bl 5^^7-f>BL0~BLl 5fcfii$n, 3£ii!£n£o 

£fc, 84 1lt |g2©x--^a^lfill^DSL2©«lfifcf9&^'riHlK0T?»* 

o 

|g2©T— ^S^IhIKDSL 2tt, 04 11:^5^, 7^>BL0~BL 
1 5 S^»Stifc«»X**i*#l:t:5/ hf-^o b 0-o b 1 5£UT*tfc 
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j&2024-l~202 &A7Jx-^P 0~p 7 £51#J&^ 

. 04 3«U-F^£tkU 044(i7-f b^£^LT^3 0 
0 4 3£cW0 4 4fc^'TJ;'5fC^^iy>'^4 0 3- 1~4 0 3 -m«, 0 2 

CD S RAM 14 8 \zm^~? §f^X?t^€U TEXMi, 0 2 I / F 

Ei&14 4l*] (&£V>teEDRAM£){|ti]#pmi*l) 5Ay 7 y * * U B U 

FMtCcfcDHI^nSo 
04 3 11 +t^>a4 0 3-l-4 0 3-mtM^tlTV^EDRAM4 

0 4©7P-A/t»;77©^t7'>a$fcttil0^77>fy^^2-5> h4 0 

04>©3^^$nfc-k^^^SLC 1 01~SLC103, SLC104~ 
SLC106, SLC107~SLC109, SLC 1 1 O-SLC 1 1 2(t 

^^'JTEXMOt-^^, /ty7r^ ; E , JB.UFM i 07-^^ E D RAM 4 

fit, »ftx-*#£n*/t-|ai&4 0 2 4llft^n§. 

IfiD0PU7*n5/^^^(Df-^^7^MlttDDAA*t©I$i| 
S LC113-SLC11 6 tflKW- SIXTHS. 9 S L C 

113~SLC116t>, Hwb»^«|||^X^O«ft^-^fc«fc0«»*n 

$fc> 04 4fcwt7-f b?McWbTtt, EDRAM4 0 4^5©«!*ajLx 
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7 77FB^z;t777 7 r U B UF M£« 

v 

@^03ii^nfctI/^^SLC 121~SLC123, SL C 1 2 4~ 
SLC126, SLC127-SLC129, SLC 1 3 0-SLC 1 3 
0 2 (C&ttS^U I/FiKl 4 4 0— g&£LT^tt£>n, |W)lElg&|^l^#&1- 
58*1)5: ftlffl 1/ * ©«5&t - ^ fc «k 0 «» S n, 8ft 9 ifin yyy 
^^'JBUFMH^nS, 

\Z, £ OX A*- EES 4 0 2 4ZftLTmm<DZ h U -A l^X* S R fcKJtStl 
, X h iJ-Al/^X^S Rj&>SE»WfcA?j2n&i**:i-v hOPUl:«lt5 
Wlf-^, Mtffc, »1 <Dtfy7j y07s3-~v Y 4 0 1 ££0ffiM<2X 
h iJ-Al^X^SRK^JtSn, X h'J-Al/^^S Rd^e>StSSWfcA*$ 
nfc^MViJ*7- (PC) , ■fe*>^ r U*7- (SO , FogM (F) 
(cSo^T, tctPL&VtfKDVz/zL—? (PixelShader) OckS&iH 
HESffVi, fex-^ (FR 1, FG 1, FBI) 43«ktfJI'&fc (7>>Fflt : F 
Al) 

£<Dx~^ (F R 1 , FG1, FBI, F A 1 ) ft, tttZ&m2 (Dffjy 4 

v ?7s3.~y h4 o 2 1 \zmm\z.wtn^ntcy^ v^y hwufcteaisn*. 

0 2£fcV>TteU ^fyy^yyxmmm\Zl,t, ft t Mt&TF <D 
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1, t 1, lodl) , (s2, t2, lod2) (DMfcS^T, x^X3^ 
7#-feX0fc#>tf) (u, v) 7 Fl/Xfhgfcfr^ 7 HWf"^ (ui, vi 
, lodi) \z£^T4fo&7j)V?i)>>f$:ft?tctb<D4&&(D (u, v) 
MU> Tfct>*>, (uO, vO) , (ul, vl) , (u2, v2) , (u3, 

v3) ^mit, mm0T#±)i'7-*&ittMt**yi'3.&mLTWtfrm 

To 

37S&4 0 2Tlt MM©fc«)0T-^ (u f , vf, lodf) 

^Lt, &«J)l:l-v hOPUfc^T, (TR, TG, TB) 

t^ffl^ll (^1/>KI:TA) £##3. 

n7gK4 0 2«, tct^mr common 

bufm^it, ed ram 4 o 4\z^m^nx^^m^-^ ^m^mv, 

Wl:«feT"^ (RGB) ^i^If-^ (A) , Mtffc&frtx-* (Z 
) ^t'r>^^e.©T7f^-^3>fiT-^ (RGB) ;fe«ktfil£ll5r 
(A) > MtffcHfrtx-* (Z) fcS^V>T, a7*V> : r4>>f. 

7^h^-yhWUf^ gMKDi^lCii^ Ula-^hOPUta 
\Z, ^t7ya^LTEDRAM4 0 4l:Mn. 
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-^^n^n^m^n, ^p^/t-@B4 0 2 4^u skics-tnga- 

7 hOPU2, OPU3(D7hU-Al/^X^SRl, S R 2 £S L/T&ift#/1 
-f^5 0 lfcttfcSnS. hOPU2, OPU3 0^I/Hy5 

oim fg»*«frt>ns. 

r©x*T-^^t^^^ 5 o 75 0 1 

ifa-^hOPU30Di|t^t ~fel/£# 5 0 4£#U Xh'J-Al/y 

UltcA^jStiS. ^n-y hOPUim COAtir-ftfZ h 'J-AP 
y7^SR2^lTWH^5 0 1 fc#M&£n5. 

hOPUl SRAM4 0 3 3ft&ffi&ffl£nfcx-^;&*£BX 

AHI!j&4 0 2 4£^LTA*£n, Xh'J-AV^SR 1 SiMTSlA 
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<7*5 0 lfcMStlS. ^l/T, i|E^5/hOPU10|||;H^5 0 IT 
, Sjfa-yhOPU2, OPU3 0ifMt, EDRAM4 0 4^&©H* 
^X^SR2^U ^DX/t-@K4 0 2 4§I$ftEDRAM4 0 4 fcte 

EDRAM4 0 4©»#©#fc£&5H*fcttAR}ft£ (fiTC^tU 
) *>&H*«S:ai*Wr (H't'lT/Tt) c &T«t-&2~4T^T®^fii£ 

14 711 2^©IIa^7bOPUl, OPU2Sffllife^©WT»5. 
g#tofc«B4 6©»££|ia«ST&Si&^ iH^hPOU2m lMTf 

i^ia- ^hop utfi 3 «u: ©«<&*> i H**r^rnfcfi*T?j»iics^ff t 

<5 in <b ic «5> o 

T048A, 048B, B 4 9 fcHBtfttTIIWrS. £©«T», y 
hBOPUl-OPU6©6fl&«il/Twbm. 

d©0lfc*V»Tfe, £PX/t-HI&4 0 2 4^©X-f h 
OPUft©irl/^£ijOD#&T|II4 8 A, 048B, £J;t£B 4 9 \Z7F? £ 5 
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tfL&mW<Dm&\Z\$. 04 8Al:§t,fc5l:, EDRAM4 0 4 
RAM^t^rVa) <D&fcW3-~y h O P U 1 ~0 P U 6 <Z)irF<Z>&fite:& £ * 

^ S R 1 ^ITJII/H7 P 5 0 1 CMbf-^M^nS, 

^^u^sy^^Mf-^wtu^n, ^oxa-hubm o 2 4 

OPUl-OPU6Ttt, X h U -A 1/^7*3? SR 2 ^1111/^^5 0 1 

^fa-7hOPUl~OPU6m RffM(DM#Wt>nfe^, 04 8 B 
{^^^•5^, ^a.-^y hOPU6l»£OPU 1 -tUP? 
5 0 3, X hU-Al/vX^SR 1, * JcOTp^rLny h ©il VV *? 5 0 2 £^ 
lTV-X7ty-f^ >^£tU OPU^Dy^i#:i?it7"^^>'7h$ 

@Jj&4 0 2 4^^LT0flOifcy hOPUl~OPU6(«$tl§. # 
hOPUl-OPU6m Xb'J-Al/yX^SR2^bTiI 

@4 9 ^T^m^&tf 5m&<Dmmnmw*^LT^2>o 

H (n) = ( 2 x P (2n+l) - (P (2n) +P (2n + 2) ) )/2 
L (n) = ( 4 x P (2n) +H (n-1) 4- (H (n) ) ) /4 
Z\<DM^\Z\$, 0 4 9 \Z^-?&o\Z. fc£3.«EDRAM4 0 4 (^SVifciS 
RAM^rfr>a) CDli^x-^P (2n-l) , P (2n) , P (2n+l) 
, P (2n + 2) , P (2n + 3) , P (2n + 4) ft? 4 0 2 4 

^^lT#tIa- y hOPUl~OPU6(Cl^tB^n§ (0*, ^©^PP 
) o fcfcU x-^P (2n) \t, h O P U 2 O P U 3 f;:#y& 
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j|fa-7>OPU4fcAA$nfcf-^P (2n + 2) XhU-AV^ 
X^SRl §^LTi^©ii3.-^ hOPU3H#|&$tl, 5 0 2 £ 

fcr~*P <2n) «X h 'J - A S R 1 $f Ittf ^ 5 0 

JS&Sn, x-^P (2n+l) te* hU^Al/> ? X^SR2*^L,T^#/t-r7 0 

^a.-=>hbPU3 0HI/H^5 0 ITS, x-^P (2 n+ 1) £2fg 
n^lOSIt, x-^P (2n) tP (2n + 2) ££iPJS1-£#2 
#frfc>n, I10SMI2XP (2n+l) *i&J*2®ttJM8X (P (2n) 
+ P (2n+2) S <Dlll#ififtt>tl&. ^LT, f40SI(hbT 

%i/7*\ZTlXyh>s7hLTB3<Dm&ffim*2fr<DlZnTll (n) j&Xjfc 

||a-7hOPU30jligm tl/^^ 5 0 3 ^b, ^hU-Alxv 
X^SRl^bT, SIa^hOPU2fcA*Sn«. i|a-7hOPU 
2T!t u©AAf-^^tl/^7^ 5 0 2Tji^$nTa^A 0 -f 75 0 1 fc#Jfc 
SftS. ktc, gfa - h O P U 2 CA* $ tlfcr-^ P (2n) ttXh'J- 
&Ui?Z*S R 1 S^lTSI/H^5 0 1 IZ&iffiZnZ, £fc> h 
OPUlOil^m^H (n-1) *t^OXA-|HllS2 0 4 2^UTII 
hOPU2fcA*Sn, XbU-Al/^X^SR2^^L,T^^A°'f 

75 0 1 tcM^ns. 

tRUCrL-y hOPU2©ff/H^5 0 ITU x~^P (2n) *4«*TS 
&10iS#£, x-^H (n-1) tH (n) 2 ©ttHWfr fc>n 

, 01©»}UIS*4XP (2n) £&2 0«JMS& (H (n-1) + H (n) ) 

y h->7 hLT&3©?*IMi&)&U#C!>l SttTL (n) ^fe&n*. 
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JKPMTte, n©Il©^77^ y?7Z3.-y h40 HZttbT 4~D<DU7 
gI54 0 2 A~4 0 2D^M^!j(c:|aa$nTl/^o fbt, #37^4 0 2 A~4 
0 2D<£>#*T\ 1 If Pt)lA-(7*%Mj8,?Z>. 

§3TgS4 0 2A~4 0 2Dt:fe^Ttt, B2©^77^7^^3--7 h40 

2 i-a~4 o 2 i-Dii^uT^n, mmoo p u^d y # *<kt$mnm 

a^l^$nfclf7'0'^ (OPUs) 4 0 2 2 A- 1-4 0 2 2 A-4, 
4 0 2 2 B- 1 ~4 0 2 2 B- 4, 4 0 2 2 C - 1 ~ 4 0 2 2 C - 4 > 4 0 2 2 
D-l-4 0 2 2D-4/«^Jt@ae$ftT^§o 

0 5 O^Tte, 3 7g&4 0 2 A\zmm% nfc 4 ~D<DmW3y*Uy? 4 0 2 2 
A-l~4O22A-40^, 117^7^4 0 2 2A-2, 4 0 2 2A-3 
0 Jlf7*n7^40 2 2A-l, 4 0 2 2 

A-402^^7^HfiS^:lT@^tlTt^o 

eiOckatCfiS^^te-r ^.hT, ^2(D^y^^ y^XrL-y h4 0 2 1 

®fefc-fZ>Z\tT\ #1^77^y^Xr-^§#0PU7'077(:I^ 

SkT, MIji^©il7*D774 0 2 2A-2 1 4 0 2 2A-3t7^fM 
g^iH^Dy^ 022 A- 1, 402 2A-40WSS5 1-056 

a-y hOPU l~OFU8\Z£K>mj$tStlT^Z>b<Dt'f2>o 

£-f> MfSS©ill7n7^4 0 2 2A-2 (4 0 2 2A-3) fc^T 
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0 5 1-^54 

MIfiS©WD^4 02 2A-2 (4 0 2 2A-3) fc&^Tfci:, ft 
fcttfcfct, 05 1l^fct5[I, x^XrP^-^T. r, g, T. b, aim 
£©«*a--/K fct^tfOPU7, OPU8HM$nSttfef:, DDA 
A*tLT^7-f7iJ*7- (PC) «fe5t7>^U*5- (SC) , T>lfX> 
h (Ambient) , &i5:#£t X^*3.7$$C, x^X5P 

OPUl-OPU6ft»m. *l/T, fitHMSftP. r, gfc.fctfP.-b, 

H5 2) » *J6fe|*|«K:^-<VU*5-*iR||tbTfcr^*fe;P©fiP. r, gfc 
<fctfP. b, a (05 3) o 

OPUrtOtU^^*«0»ATH6 2&£tf^5 3 fcwTJ^fc^-^fcaMi 
Mfcmizte, 2\Zm?£5\Z, »7^tex (nmap) . x 

^T-^ t e x (nmap) . y nXA*— HF8§2 0 2 4 ^lTSIa-«; 
bOPU7fcAA$tl, ftSVy^tex (nmap). z^nXA- 

N-x-^ t e x (1 ight) . x^DX/t- ®?&2 0 2 4^^ 
LTm#a-y hOPU8(lAA$n, hr-^ tex (light), y 
#*DX;t-|flH*2 0 2 4*^l/T«Htany hOPU7fcXAStl» 9-f hf 
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t e x (1 i gh t) . Z^DX/VHIK2 0 2 4^lt»|l-»; h 

OPU 6 tAA^ns. 

||a - y h O P U 8 I: A* $ nfc^i7 7 ^f-^ t e x (nmap) . x 
-^tex (1 i g h t) . x&X h'J-Al^X^SR 1 §^lTSI/^y 

501 l:il&$ni). 

FOPU8©iI/^y5 0 ITS, t e x .(n 

map) . xtM hf-^ t ex (1 i gh t) . x tfimW-ZtlZo 
- y b O P U 8 ©ift^^ (t ex (nmap) . xxtex (1 ight) . 

yhOPU7CA*$n^ j|fa-7hOPU7m ^©A*x-^^1/ 
5 0 2TM$nttI/H^5 o ii;«$n§c iI^7hO 
PUTCAA^nfeW'^f-^tex (nmap) . yte* XbU-Al/ 
i?A^SR2 ^ITWH^5 0 1 \zm^tl, hf-^ t e x ( 1 i 
ght) . y«X hU-Al/^X^SR 1 $^tttI/H^5 0 1 £#i^$n 

a - 7 b O P U 7 ©IS/H ^ 5 0 1 Ttt, W^T-^tex (n 
map) . yty-i hr-^ t ex (1 ight) . yt^milOil 
^fTfcti, IIOII^ Ct ex (nmap) . yxtex (1 ight) . 
y] t7*y— H'f >7^— ^ Ctex (nmap) . xxtex (1 ight) 

. x] ^jn^-r^>^2©^^t»n§o gia->ybopu7 0if^ ct 

ex (nmap) . xxtex (1 ight) . x+tex (nmap) . yX 
tex (light), y) », 5 0 3 Xh'J-Al/^X^S 

Rl^UT, ^Ia-ybOPU6CA*$n5. ifi-7hOPU6T« 

, n<DA#x-^-fei/^5 o 2ti^$nT»u^5 o 1 £#m£n3 

o M^rL-^ hOPU6 l;:A#£ftfci£$^y:/x~3? t e x (nmap 
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) . ztt, x h u - a ^ s r 2 s^ltii/h y 5 o 1 y 

<i hf-^t ex (1 i gh t) . z^h'J-Al/^X^SRl^LTl|E 

am y 5 0 itM$n§. 

if a - h O P U 6 ©il/H ^ 5 0 »^x-^tex (n 

map) . zt^hT-^tex (1 ight) . zt^lf511©il 
30*fx t>n, m 1 oatUtt* Ctex (nmap) . zXtex (1 ight) . 
z) ^^^^^ H-T >x~^ Ctex (nmap) . xxtex (1 ight) 
. x+tex (nmap) . yxtex (1 ight) . y] £in^T £l§2 <D 
m.Wiflftt>n&o hOPU7©ft$M8& Ctex (nmap) . xx 

y-i b zr—& tex (1 ight) . x+tex (nmap) . y xy-i hf 1 - 
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